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POLICY RESEARCH REPORT

A Polivy Research Report is an official document ot the T ducational Policy
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objectives, The report is o camprehensise trestiment of tie objectives, seope,
methodotogy . duta, analyses, and conclisions, and prosents the background,
practical signilicance, apu technical imformation required for o complete and
full uinderstanding of the researcloactivity, Pl report s designed 1o he directly
tseful to educational policy mebers.

RESEARCH MEMORANDUM
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i progress. The purpose of thy Researct Memorandonm s Lo invite comment on
resedfcl i progress, Tt is a comprehiensive treadment of u daple rescareh
ot ol i facet of aresearch area withoy o lirger Tield of stady . The Memorandun
presents the background, objeetives, scope, stimmary, and condtasions, as well

as method and approach, in a condensed form Since it presents view s wid con-
cisgons drawn during the progress ol research adtivity, al may be expanded or
modified in the ight ot further researcl,

RESEARCH NOTE
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exploration af an educational policy issue or aninterim report wlhich aay Liter
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INTRODUCTION AND SUMMARY DISCUSSION

The executive who must plan, or actually take, a step now that will
not reap its benefits nor have its weaknesses exposed through implemen-
tation for years to come needs future contexts within which to place such
decisions. This report is a product of a particular decade-long program
of contextual analysis founded on a helief 1n the importance of wholeness
within operational settings. A plateau of understanding seems to have

been gained about:

¢« Why a prudent, responsible executive might feel a need for
holistic projections of the future.

¢ What such projections should be 1like.
» How projections with the nc ded attributes may be engendered.

+ What new applications and extensions of the developed method

promise to be fruitful.

Emphasis is placed on method, Inward-looking at research approaches
does not explain the story, however. The body of work to be described
has been and will bc pragmatically founded, and the method to be disnlayed
is an oporational, practical, work-a-day tool. Therefore, it is impera-
tive that the descriptlon of technique be nested within a discussion of
the potential worth of the product--of the niche within which whole-=body
projections of future patterns may be expected to fit in relation to
decision-making and to other kinds of policy-oriented research, Results
of past and current applications of the evolving method will be described
only if they prove illustrative, and past methodological exploration will
be raised only if needed to help show why one procedure is favored over

another,
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When the future arrives, it may differ wildiy from the present in
detail, but it will rescmble the existing pattern in a few major réspects.
There will only be one of it--future--and each parameter of change will
have a particular value; its parts will coexist within an intricate sys-
tem of mediating "yules of engagement" which are themselves to be ennumer-
ated among its parts; and it will trail behind its own distinctive his-
tory, Its parts will fit together (however unessily), and its changing
patterns will show sequential consistency through‘time. Therefore, a
"future" is visualized as being a present-sized tube running from the
past through the prescent and twisting off along some unexperienced line
nf evolution. We think of such a tube as being a quasi~-organic whole,
remaining attentive both to the puwers and risks when analysis leans on
analogies with other wholes in which the quality of organization is dif-

ferent in kind and degree.

The projection of particular whole-body futurcs and sets of such
futures 1hat promise to pbracket the actual, unknowable coursc of things
to come requires an alternation of attention between wholes and parts--
between artistic apperception (informe3 by knowledge of details), and
logical aralysis of interactions among the parts of which wholes are
composed (informed by appreciation of thosc wholes). This process has
acquired a form similar to the powerful rclaxation methods of mathematical
cngineering, and the method has been nicknamed Field Anomaly Relaxation--

FAR.

Long range planners design courses of action that will impact on
and find mecaning in conditions that will not become clecar for many yecars,
and the policy maker converts the plans from abstract possibilitics
into dcsignated steps to be impicmented., The mental acts of individuals
when cengaged in such rasks must be performed with some impression, cven

if entirely imvlicit, of the future operational environment in question.
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In opposition to this inescapable nced, we fiud the equally unyiclding
fact that no one can reliably predict the future, The entire rescarch
cffort culminating in the mecthods to be discussed may be vicwed as a
detour around this dilemma--a fall-back to ways of generating useful
future contexts that arc (s prophesy is not) within the reach of the
research arts, The word 'art" is important, siuce it appears that the
means of policy fomulation are fundamentally artistic, with logic being
used as a powerful but szcondary aid to insight, The character of the
planner’'s dilemma and of the wavs of cluding it are influenced deeply by
this, and a sober c¢ffort has been made to keep the methou of projecting
wholc-body futures commensuratec with the decision-making n»rocess through
a careful interweaving of logic and art, These considerations have dic-

tated two methodological conclusions.,

First, any singic-valuc projection of the future is inadequate for
responsible policy planning. In fact, the best that can be said after
careful study of the more predictable elements of the future is that one
of a relatively siall set of holistie futures could result ov, more
exactly, that a future " probability space" bounded by such a set preb-
ably will contain the actual future, which in that case would partake ol
but pot be identical with apny one of the delineated bounding altewnacives,
Pians that could accommodate to cach of those bounding alternatives, how-
cver, should be expected to be flexible cnough to deal with the actualily

wihien it makes itseclf known,

Second, the richiaess of the subject matter, and the complete alience
of strict methods suitable for dealing with it exactly, requires that
work of tae kind treated in this report be qualitative in character,

This limitation must be accepted, not just temporarily, but into the

foresceable future,

Q 3
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While it is correct to say that the present (and therefore the future)
is a whole, it alsn is truc that oﬁo can and does subdivide that whole
in ﬁany ways. There arc different-size regions and different topics for
attention within cach such region, and carh such pluce or topic would be
subject, in gencral, to holistic projections of the kind considered in

this paper.

Johnson Rescarch Associates (JRA) projections of world-wide planning
contexts, made during the 1950s, lay out a bracketing set of alternative
lincs of politico-cconomic development for the planet during the next
few deocades. ‘The Projected World Patterns (PWPS)* already havce been used
as bases both for analysis into and decisions concerned with several dif-
ferent policy questions in the ficlds of military and industrial planning.
Alternative whole-body futurcs may be projected for a major nation or
world recgion for cach of the PWPs that arce judged to be sufficiently

relevant,

The Contingent U.S. Patterns (CUSPs)?T now under development offer
an example of such regional projections as would corrcsponding pro-
projections for other places--the USSR, Western Europe, East Asia, and
so forth., Within cach ontingent projecction, there exists the opportunity
to explore alternative patterns of cvolution within various policy ficlds,
¢.if., population, cconomic development, any particular business, or cdu-
cation (which is the focus in the CUSP analysis to date). A next-cchelon

cvidently coxists as well, and others below it, as onc might attend, for

* Projccted World Patterns, Douglas Alrcraft Comoany and Johnson Re-

scarch Associates, Vol. T and Il, 1966,

+ The initial repert of this effort was cntitled "Contingent U,S,
Patterns, 1970-2000, An Exemplary Application of FARM,” by R, F, Rhyic
(Sohnson Research Associates Report RM 69-3; December 1969). This
on going work hyan SRl/ﬁRA tcam is being performed by the SRI Educa-
tional Policy Rescareh Ceonter in suppert of pciicy formulation by the
U.S, Office of Fducation,
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instance, to individual states or parts of them within the USA or to cven

smaller regions such as the San Francisco Bay Area.

The cascading of regiona® contexts and the policy issucs within
tiven have important implications, to be trecated in the body of this re-
port, There are two differen’ kinds of projections to which the FAR
method is directly applicable: (1) the full patterns of lifc within a
given region, and (2) the patterns of rclationship within various policy
iiclds or institutions significant over all or much of the geographic

areca in question.

The report is organized as follows, After a brief discussion of
1ruots, a major secticn is devoted to the character of policy formulation,
when it is argued that the processes involve primarily gestalt apprecia-
tions and that holistic projeciions therefore are cspecially neceded,

The body of the report describes a method for making such projections and
a terminal section suggests some new applications and extensions of that
method., Certain concepts underlic the whoile treatment, however, and

conscquently should be summarized here,

(4]



O

ERIC

Aruitoxt provided by Eic:

ROOTS

Much of this paper will be concerned with associations among vari-
ables and processes, but a method of dealing with complex patterns also
must have its own paylogenetic roots; some nuances cf its developed form
arc dependent on how it arrived at where it is. The approaches to be
claborated have grown a step at a time toward general utility .as practi-

cal policy-analysis challenges were met, one after another.

Tie p~'ncipals in Johnson Research Associates were drawn togecther
during the 1960s by a common belic{ in the primary importancec of context
in many of the more realistic prorisms faced by operations and systems
analyses. It was understood from the start that the core cfforts would
have to be qualitative. Far from being a retrecat to safe, vague, and
irrelevant issues, this movement toward the analysis of qualitative re-
lations between plans and their surroundings was dictated by the sobering
discovery that day-by-day planning and executive decision nceded just
such help and that {n many urgently practical problems, purely quanti-
tative analysis could at best serve heuristic purposeé and might teach

incompatible ¢ruths and thereby become diversionary and confusing.

The cxplicit focus on alternative, whole-body projections was in-
duced by the discovery that the corporate.ten ycar plan of onec client
was being founded cn component plans (submitted by the several divisions
of the company) that were cmbedded in different, mutually exclusive pic-
tures of what the world might be like during the ten year period in ques-
tion. That is, a meld of conditions that would tend to determine markét
potentials, lahor costs, technological growth rates, floor-space require-
ments, and so forth, had been visualized by cach division planner, but

1the patteras were such thal at most of onc of them could have occurred.

oo
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This led to tie almost evident suggestion that each planner might
be asked to evaluate his component plan several times, assuming sequen-
tially that each of the other divisions' "worlds,' as well as the one
that he had hypothesized were to come to pass. When the implicit parts
of cach assumed planning context were examined, it proved that even the
proponents of each alternative world felt that there were adjustments
to be made. JRA found, somewhat uneasily, that it was in the business
of helping to generate (and then improving the internal .oncistency of)
a set of alternative projections of worldwide planning contexts. During
the period 1963-68, the currently available set of Projected World Pat-
terns (PWPs) were developed and refined through application to the plan-
ning necds of a number of different clients, all under subcontract to

the Douglas Aircraft Company.

The methods of research that evolved during the prod:iction of the
PWPs and the actial projections formed the points of departure for a
current, continuing effort to project, apply, and progressively refine
a sot of descriptions of alternative lines of evnlution within the United
States, Contingent U.S. Patterns (CUSPs). That effort is a part of tho
broader pvogram of the Educational Policy Research Ceﬁter (EPRC) at Stan-
ford Resecarch Institute, with JRA aiding the staff of the EPRC in a sub-
contractual mode, The CUSP results to date and the extensions of the
original method will form the chier source of illustrative examples in
this papér. The lessons learned during the course of the work to date
arec subsumoed, however, and the method presented in this report is that
which we¢ now believe should have been applied cduring the past year's

research, and it is not always the one that actually was used.



RESEARCH IN SUPPORT OF DECISION

The Appropriate Relation Between Research and Policy Decision

It is argued that the character of policy formulation now and in

future decades is such that rational modes of decision-making will have

to give way to suprarational and essentially artistic 1nsight§ by indi-
viduals. Thercfore, the role of research should be viewed as tutorial

in nature, devoted to the supporting role of enhancing the implicit under-
standing of those who, one at a time and acting as individuals, must make
the decisions demanded of them. Research should offer aids to compre-
hension, not answers, and the projection of operational contexts becomes

especially important,

It was written by Gibran in The Prophet that "God rests in reasom,’

and "God moves in passion.’ The same may be said of man.

Deciston may mark the end of resting and the beginning of motion,
but it is move of the latter. Only rarely can it be a purely rational
step, being instead a whole-body response to a complek meld of risk,
opportunity, actions to be weighed, values to be hosteged or bought, and
many appavently secondary matters that may or may not be significant.
Even for relatively simple problems, such as choosing a wife or winning
her or deciding on a change of profession, the man who nominates purely
rational methods is recognized as a comic figure. When decisions con-
cerning the destinies and happiness of larger numbers of people-~where
the stuff of the problem is much the same but where the working informa-
tion is far lecss ~omplete--a similar use of calculation or the rigorvous

application of logic is more likecly to be tragic. Final reliance must

Q g
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be on the only avpilable tool as broad as the problem--gestalt-type

Jidgement born of a "fecling” for the problem-within-the-situation.

Logic and clear lines of calculation from established scientific
generalities arve valuable, helping as no other intellectual tools have
been able to in answering qucstions‘of “how' and in drawing illustrative
conclusions as to the consequences of specified actions within stylized
but nevertheless instructive situations. Policy formulation, however,
mist treat as much with questions of "whether" and "for what purpose' as
with those of "how.’" That is, policy decisions must be as attentive to
benefit and value as 1o [easibility because logic is too narrow., It is
fair 1o described rigorous argument as a syllogism-by-syllogism, inch-
worm's path across a picture. That is an excellent way to explore a
particular line [or, more broadly, some isolated chain of causes), bul
it fails when the objective is that of appreciating the character of a

whole,

in contrast, the half-mental, half-visceral process of holistic
inner synthesis is as broad as the prohlem, and therefore it almost always
is relied on in prefercnce to mere reason in policymaking decisions.
True, a modern ‘ocision-maker uses both scientific inputs and intuition,
but he usually gives priority to the latter, with reason and science em-
ployed 10 refine and extena the body of inner comprehension from which
the answ2r finally is to comes So employed, the gestalt decision process
is a suprarational rather than a subrationzl one, engaging more {not less)
than the intellect. It permits concurrent consideration of more factors
tad associations than can he dealt with analytically and allows for the
inclusion within one process of rational conclusions and obscure feelings=-
of some elements that do and others that do not stand on well constyructed

ladders of scientific pgenceralization and test.

10
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While the arguments advanced in this paper apply tc research in
support of most kiunds of policy decisions, they are especially pointed
at the more complex issues that arise when inclusive problems are to be
considered. Every increase in scope imposes geometrically increasing
complexities, however, and the judicious policymaker therefore cuts his
field as narrowly as possible. Then, why assume that few major problems
may safely be approached in isolation? The answer lies in what scems to
be a salient characteristic of this era, a condition that may have ruled
to some extent in the past in various isolated parts of the world but
that never before in history has presented the whole human race with so

many interlinked chances to fajl as earth's dominant species.

A number of diverse currents are beginning to crest, merging with
and modifying cach other in ways that all too often threaten mnot only the
expansion but even the continued existence of order within freedom for
humanity. Not cne O0f them is new, and all of the interactions to be con-
sidered have been occcurring to some extent for decades. It is the inten-
sity of the separate associations, their coincidence in time, and the way
in which the adverse ones seem to be mutually exacerbating that make the
future decades appear so menacing and which bring to mind with special

force the old Chinese curse, "May you live in interesting time."

“Kaleidoscopic technical change; instant (but fragmentary) communica-
tions from all parts of the frece world; the crisis in values and the
closely associated hiatus in the intergenerational transmission of cul-
tﬁral norms; population pressures; recial antagonisms; and newly emergent

scientific powers over the genetic "heritage' of mankind are changes that

arc mixing together now and scem likely to do so more forcefully in comiug

years. Under dif{ferent possible overall conditions, it may be possible
to think of one or another of the separate clements as being relatively

independent of the others. In general, however, the distinctive factor

11
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about this interwoven mass of problems is that its parts are concurrently
variant, to be analyzed or dealt with all at the same time. In a real
sense, theretore, the mefged set of concerns should be thought of as a

single, transcendent problem; it has been appropriately lahbeled the

"

E'3

"macroproblem” by various spokesmen,

To conclude that policy determination within one sector of the macro-
problem requives attention to the rest of it is not the same, fortumately,
as saying that (he shole problem wmust be solved before any part of it can
bee Acceptance of the idea that the whole must to some extent be compre-
hiended when making decisions relating to its parts, however, does make
it extremely inmprobable that closed, logically explicit methods of decision
or ol decision analysis often will prove to be sufficient. The probiem
is one ol using rescarch to enhance the only powers that have proven
commensurate with problems of such scope, the gestalt appreciations of

wise individuals,

Reason in general, and rescarclr in particular, should be recognizad
as cexisting in a supporting relation to policy formulation, somewhat as
the handlers of a prize fighter relate to their man., In each case, the
task is in trying to prepare the one on whom the privilege and burden of
action will fall so that his performance at the crucial moment will ap-
proach his maximum potential. The "moment of truth” is no joke, and it
is always lonely. Policy rescarch, seen in this light, should be designed
and conducted to enhance the inner comprehension from which decision must
be compounded; it never should be substituted for holistic insight in the

determination of policy.

* pPecces, A., The Chasm Ahead, MacMillan Co., London, 1969, and Harman, W,,
Alternative Futures and l'ducational Policy, Stanford Rescarch Institute
Mcemorandum Report EPRC 6747-6, 1970,

12
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Within the essentially tutorial, supporting service suggested, how=-
ever, there 1s room for wisdom, ingenuity, success, and failure. Many
kinds of research techniques have been developed, and most of them may
serve policymakers almost indispensibly in at least some times and ways;
at the same time it is true that there are few methods that may not be
misused to confuse or distort the gestalt comprehension that is the real
objective. The powers of rescarch may be applied safely only if the

limitations of each method arc considered attentively.

Kinds of Research in Support of Policy Formulation

Four general research approaches are applied in support of policy
formulation. ©One of these, the exploration and testing of specific hy-
potheses pertaining to particular causal relations, is well known and will
absorb most of the resources to be assigned to policy-support research.

A second approach is that of operations, systems, Or decision analysis--
fields whosc definitions remain nﬁclear even to the analyst and which
overlap at many points. The third offers forecasts of cvents and trends;
and the fourth approach, characterized by minimum specificity and maximun
scope, is that of whole-body projection. The first threc will be dis-
cussed briefly, not because they are unimportant but becausc they ave

relatively well known, Primary attention will be paid to the fourth.

As au cxample of the first, the progressive extension of the scope
and reliability of scientific generalizations pertinent to population
policies is essential if‘policymakers in the ficld are to estimate, with
fucreasing reliability, the direct conséquences of their decisions., 1t
deals with relationships among topics such as divect fertility control,
social and economic conditions, human breeding habits, buman migration,
geriatrics, genetic manipulation and so forth. For some cases, the rules

of cause and effect may be phrased with attention only defined to aspects

13
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of the environment. Given a set of measurable external conditions--
temperature, atmospheric composition and so forth--a specified cause may
lead reliably to its predicted effect. In others, however, a comprehensive
understanding of the sociophysical environment is needed before it can be
predicted whether the statement "A caused B” cau be transposed from the
conditions in which it was observed to some other setting. Contextual
studies may aid (and be aided by) specific inquiries into the categories
of environmental conditions to be specified in relation to each putative
causal law so that operational similarity among situations may be assured.
There is little doubt that such inquiries can aid in making separate bits
of scientific knowledge more useful to gestalt formations by decision-

makers,

The different kinds of analyses within the second rescarch approach
are similar in that they scek to isolate a component field or system and
within it to trace explicitly the interacting issues of cause and effect
that influence effectiveness, costs, and (in some instances and always
with important qualitative steps) the benefits to be realized if the sys-
tem functions effectively. Scientific studies of component relations
provide many of the elements from which these more inclusive, process-
oriented analyses proceed, and the importance of contextual inquiries is
increased. The latter is especially the case whenever the inquiry is
extended to include benefit, since that entails estimation of values to
be gained or lost--values that rarely make sense except within a fully

elaborated context,

Research is aiding policy formulation in a third distinctive way,
through the forecasting of particular events, usually through extrapola-

tion of existing quantitative trends. Such extrapolations are most often
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made and believed for the near future, within the first of Platt's* threc
future periods in which most changes arec fixed by past and present in-
crtias. Unfortumately, it never is clear just lhow many yecars that period
may last for amny given fiecld of extrapolation, so specification of as-
sumptions as to embracing conditions is important, but on the whole this
type of policy rescarch is valued highly. Another approach, quite dif-
ferent in character, is that represented by the Dolphi{ apptroach, in which
the raw wmaterial of forecasting is a mass of collectcd statements of eox-
pectation regarding the probable dates of accurrence of specified events
or discoverics. Many conditions way be visualized, of course, in which
cxpectation can have no more sound base than inmplicit belief, and facts
as 1o the structure of such belief within relevant populatious are among

the materials that may aid a potential decision-maker to comprehend his

‘problem within a situation. Even il he doubts that the event in question

will happen, a popular belief that it will do so is itsell a factor to

be considered.

The Niche of Projected Whole-Body Futures

Some sense of future prospects almost has to be hsod by any long
range planner, cven if ho‘doos no move than implicitly assume that the
future will be so much like the present that changes do not need to be
considered. 1t is recalized generally that a plan's feasibility and worth
should be assessced in relation to the conditions withiun which it may be

expected to come to fruition., This still would be true if the logical

"Now Men Can Shape Theitr Future” (unpublished), John Platt, University
of Michigan,

Y "Forecasts of Some Technological and Scientific Developments and Thetr
Soctal Consequences,' T. J. Gordon and R. H. Ament, Institute for the

Future, IFF Report R-6, September 1969.
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count -down of the systems analyst { from objectives through means 1o pre-
forred courses of action) reflected the actual decision precess, Since
that process usually is, instead, the kind described carlicer, the Kind of
context needed mist match. To serve as the seed bLed for executive insipght
{vather than just to provide specific inputs to an analyst's cquations),
the sense of the future conveved by a future contextual description stould
approach as neav as possible to the scope and quality of his existing
sense of the present, At a minimum, it should rescemble (he present in

two key respects: it should be such that its many parts are mutvally
consistent (even 16, as in the present, unecasily so), and it sheonld tiail

behind it its oun distinctive history.

This poscs a dilemma; the need Tor a vich descer.ption of future con=-
texts is incluctible, and so is the fact that reliablce prediction is (and
promises to remain} entirely beyond the state of the analytic arts,  Fur-
thermore, cven if one were to consider a less demanding definition of
prediction, and accept the nomination of (e wost nrobable single future
alternative among the nany that arce concceivable, that still would kelp
only a little. The variables beaving ou victory in a horse race are vel-
atively few amd determinable, as compared with these needed to predict
a fully claborated future condiiion, and cven so the odds on the lavorite
are rarcly as high 1s onc to one {which would be the same, disveparding
the "take” of the track, as a 50 percent chance thet the favorite would
win). Supposc, then, that the “ravortte’” ruture alternative could be
assigned the remarxably high probability ot 25 percent ol (yvanspiring:
planning Just in terms of 4t would leave an executive wrong 73 percem

of the time, on the average., Proediction, then, (s out,

The planner can escape the dilenma by disregarding all or part of
it by: (1) assuming a chanpeless world, cxcept in some fen selectel arcas

of attention as often is done in techvnical torecasting; {(2) assuw ayg that

16



the course of the future is obvious and that those who must think and
act in concert to make a given plan work out all have a connmon picture
ol what that "obvious™ future is; ov (3) goining an intellectunl picture
through study of wany cxtrapolation fans fwith a curve showing the mean
and sowe variation around 1t) which may tell the story about oue item at
a time, but that obscurces as much as it illuminates any particular picture,
ol the sort divectly conducive to artistic powers of inner synthesis,
01, he can clude the dilemma in another way, personally if he has the
tine or through research orv statf assistance if he does not, by relying
on ‘What if--=7" projections of holistic alternatives. This approach,
resulting in whole=body projections can develop descriptious of the
needed richuess; practice with the methods 1undicates that they can be
penerated in acceptable forme Howevelr, this npprqnch only makoes sc%so

if a set of 1llustrative cases i1s developea and used,

When serious elfforts are made to scareh out distinctive lines of
cvolution that are ¢havacterized at cach date fn the future by ivnter:al
consisteney anong their parts asd hy sequential continufty? from the past
through the present and from date to date fu the future, tt is found that
contenders are to be wwbhered only fu dozeus, sustend ol the thonsands
that mipght be expectleds At the same time, there may be quiie a few con=
tenders that are too plausible lookiug 1o be casually discenvdod by a
prudent plauncers  The problem hecomes one of selecting a limdtoed sot
fprobably feser than ten) and deciding how much fusuraunce to vmploy-=in
the form ot pulttple evaluation of plans, within cach of the desipgnated

conts Xt

Mot even revolutions are discontinuous, except in a foev and ordinarily

superficial divieusions ¢l exjistence,

Q 17
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When such a set is developed, it forms the kind of a "trec' shown
in Figure 1, shere each individual whole=body projection is remrescnted

by a proszent-sive tube taking its own individual routce away from the

FIGURE 1 EIGHT FUTURES AND A PLANNING CONE

present,  Sowme of the scenarios describing such projections will requirve
a sequeace ol such apparently anlike!y cvents that the curnlative tine
series would scem too implausible to merit serious attention; such cases
lie outside the "planning cone’ delineatod by those traces that arve judpcs
to he just warginally plansible, abile others wonld be Tound entively
within that cone, By detinition, all traces 1Iving in or aleng the bound-
aries of the planming cone wonld e recortonded as worthy ol exccutive

considoeration,

Q 18
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The question is not one of feasibility--such projections have been
made; the methods of doing so are to be elaborated below, and the issue
of credibility can only be resolved by the executive who might use them,
applying the same kinds of gestalt insight that other decisions requirc,
The problem is to show that such projcctions would be valuable if they
were at hand, and it scems indced that they would be. If the real process
of decision is one featuring gestalt insight, then a cowparably rich pic~
ture of illustrative situations within which a decision might work itself
out scems indispensible., The executive would have to invent one if none
were offered him, and while he might do that well, he rarcly has the time
to do it carefully enough and almost never has the time necded to record
his assumptions, Whole=-body projections, organized as above into a rel-
evant set, scem to fill an urgent neced that currently cannot be wet other-
wise. In particular, they would contribute uniquely to the primary task
of helping to extend the sced bed of insight of the prospective policy-
maker from the present, casily perccived field of cevents to hypothetical
future ficlds in which such insight is needed. They offer a sort of
pscudo, future experience to complement actual experience in the present

and rcecent past and vicarious ones drawn from attention to history,

Such a sct of whole-body projections also would offer a significant,
secondary potential, If it were decided to use then so, they could serve
as the basis {or a sort of riling system for input materials from within
an cxccutive's own "stable" of staff and contract researchers, Bits of

data drasn from different wholes may e true encupgh, as bits, awd still

M ]
be actively harmful i1 piven heoterogencously to a person who is Urying
to form a rich conprchension of some particular problem within a situation,
11, for exanple, the blind men of the fable had compared notes, they
finally would have dvrawn an elephant based on their sceparate observations,

But, suppose that each had fondled part of a different kind of aniral

while thinking that all were in contact with a single beast, 10, in such

19
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a case, they were to reach any synthesis at all, the result surely would
come cut monstrcus . The executive seeking to build his gestalt compre-
lhiensicn of an organic whole who gets inputs from several different con-
texts is in a fairly good position; unless he knows vrecisely which bits

come from whiech contexts, he may create a monster.

Suppose, however, that the executive author{ty ovelr some business
or governmental agency {larpe crough so that component plans are orepared,
and concerned with long term issues) were to have developed for him a
planning cone cmbracing three whole-body projections. Suppose, further,
that he were to demaud that those who produce component plans, and those
others who are engapged in systems analyses and scientific investigations
of varicus kiunds, cach assess the relevance and validity of their inputs
to him within each of the threc selectéd future contexts offered by tie
proicctions., It genevally is true that variant projections will appear
desirable in the eyes of staffers and researchers attending to particular
parts of the whole arca of concerun of thé instit. ticn in question, and
such persons should be encouraged to evaluate their materials in other
contexts as well as in the designated, common set, provided that they

would exposce that context to the insy ction and review of others,

I such a system of evaluation within cach of a common sc¢t of whole~
body planning contexts were to Le instituted, sceveral advantages would
scem likely to acerue, in addition to the primary ohjective ot helping
the policymaker 1o cextend 1he springs of insight that arve effectively
preveguisite to executive deciston.

* Frach stage of planning and staff assessment would be more care-

fully and 1msightfully performed, as those invoived were led
{ by the process of considering the ways in which diffevent futures

night affect thedr results) to gain more sophisticatea personal
views ol the future.

20



Each actual decision-maker would be protected somewhat against
the normal impulse to think of the rules of comionsense as being
the same for the future as for the present or the equally easy
error of supposing that the changes from the present into the
future are obvious to all,

Central policy-makers who must depend on and work with component
plans and fragments of policies submitted to them Ly parallel or
subordinate staff elements could assure themselves that such com-
ponents all would be born of the same Kknown contexts, a condition
without which there is little rcason to expect that such picces
would prove to be integrable.

Stylized scientific and analytic efforts ordinarily are abstracted
from some particular kind of setting, even though it often is

never described, but if the relevancy of experiments and analytic
models to specified settings is assessed at the outset, they should
better serve their primary function of helping to induce a rich
understanding of one particular field after another. Without such
explicit reference to known settings, they may be actively harmful
by subjecting the unwarned dccision-maker to dissociated bits of
information that might be true in some conditions but not in the
same condition.

Several disadvantages to such a use of alternative futurcs come to

mind, but review of them suggests that they are not as notable as tue

advantages to be visualized.
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This would multiply the burdens of planning about three, assuming
that about three alturnative futures would be suggested. This
assertion is not true. Thc preparation of a plan requires more
effort usually than its assessment, so if the same guality of
assessment were pursued in cach future as had previously been
sought in some single one, the total effort would Le less than
proportional to the number of futures considered, Furthermore,
why assume that there would be any increase at all? Asscessment
is bounded practically by staff effort available, the job never
teing completed finally and within any given ceiling of effort,
it would be more rceasonable to spread that effort over a selccted
set of alternatives than to give intensive attention to some single
alternative in the foreknowledge that it would be rather unlikely
to eventua'e.

21
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* It would increase the burden on the executive at the head of the
planning pyramid. Perhaps so 1f he let it do so, but he would
have the authority to mitigate the burden somewhat, and the pro-
cedure sugegested here would let him cexercise the judgement ex-
pected of him and rcecover from the cxperts some key functions
that he never should have surrendered. Actually, it should reduce
the burden carried by the conscientious executive planner, since
such a man is forced by other approaches into "off the cuff’
hedges that inwacdly he knows to be inadequately based. This
mode of operation would let him live within one future alternative,
checking the opinions of his subordinates concerning that partic-
ular situation against his own gestalt appreciation and assessing
the significance ol particular scientific and analytic inputs
Judged by their producers to be relevant there. Then after in-
gesting and responding within (an appropriately mixed metaphor)
that onc, he could turn to another.

* It would reduce the power of subordinate staff members to control
cvents and plans by preemptive action-~foreclosing alternatives
by elaborating only onc particular case., This objection is a
sound onc. Would it not be nice, however, if such power were
indeced curtailed, with cact subordinate specialist asked to show
how his input to the whole would vary if one or another of a set
of comparably plausible future conditions were to cmerge?

o 22
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A METHOD FOR THE PROJECTION OF COHERENT SETS OF WHOLE-BODY
FUTURE PATTERNS--A KIND OF FIELD ANOMALY RELAXATION (FAR)

General Considerations

The method that has cmerged from the CUSP analysis rcquires a
balanced alternation between appreciation of quasi-organic wholes and
analysis of their parts--an almost even allocation of attention to
artistic and scientific modes of inquiry., It is founded on the thesis
that the laws governing relationships among the parts of a social field
{e.g., a "tree" of élternative, whole-body futures) usually are dependent
on the character o. the whole composed of the parts. In terms familia:
to mathematical physics, the equations of state within such a field, and
even the selection of relevart variables within it, depend critically on

the character of the whole, incliuding its boundary conditions,

Such definite sounding terms would be misleading if used for more
than a bricf example, however. Far from there being any ecquations of
state available lor this work, it scems fair to say that the social
scietices are not ready to cstablish rules to cover the detailed inter-
action within any natural (as contrasted with stylized) setting; they
are cven less able to offer such rules in general form to apply to all
settings that might appear plausible within a given region and time
frame. The approach described here, therefore, relics chiefly on indi-
vidual gestalt appreciations (comparcd, discussed, reviewed within the
rescarch group and outside it, but nevertheless essentially personal) to
tell when a given association beotween two parts or among a number of
them "rits” within the whole as it is comprchended at that stage of

inguiry, This is not regarded as a weakness; rather, it is scen as
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a rejection of an excessive scientism in policy-oriented research that is
suspect in general and act.vely pernicious in future projection. The mode
chosen creates a structural parallel between the research and the deci-

sions that it is intended to serve.

These ideas have been put together in a pragmatic, work-a-day form
of analysis analgous to the r~laxaticn methods of mathematical engineer-
ing, following a cyclic pattern in which anomalies exposed during onec
examination of the problem are seguentially ccrrected--""reclaxed’'--during
successive cycles., Ib general, such approaches scem applicable to almost
any problem in which equilibrium is at issue, The key problem is that of
planning a sequence of research steps so that the cnd of one cycle through
the problem leads into the start of the next one. The sequenced research
tasks should be heuristic so that comprehension may be expected to girow
within cach full cycle; it is obligatory (within any adaptation of the
FAR method as visualized at this time) that the same general steps of
analysis be followed on each successive cycle, so that dilferences be-
tween recults from successive cycles of anaiysis may be sensed readily.
Such comparisons offei1 onc of the main opportunities for uncovering the
anomalies that are to be successively relaxed, and the adequacy of the
solution after any cycle is to be measured in terms of the number of

significance ol such ancmalies.

The particular format of steps within each cycle that has proved
so cffective in the CUSP work promises to be applicable directly to many
analagous problems and to be adaptable to others. Tre cycle and its four
steps will be discussed in detail, with a minimum of digression or cx-
emplification. The compressed description will be leavened by a dis-
cussion of lessoins learned during the first year's work on the CUSP
problem, illustrating the experiential reasons behind what otherwise

might seem arbitrary prescriptioas. The potential for parallel Xinds of
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application will be discussed, together with the ways in which such
application promises a growing, accretive body of comprehension of the
alternatives facing humanity within geographic extents ranging from ‘he
whole world down to the purely local. Finally, there will be a rela-
tively brief discussion of ways in which different FAR formats might be
used to give corresponding entre to problems touched on bu; not solved

during the world to date.

The Basic FAR Cycle -

The FAR cycle employed now and proposed for use in projections of
alternative future patterns for any reasonably homogeneous region is
illustrated in Figure 2, The equal division between wholes and parts
1reflects the conviction that the two should he considered egually signi-
ficant, although the actual assignment of effort within a given cycle
might not be,

The analysis should be started (Step 1) in the "wholes” regime
with a "first cut"” at the answer--a visualization and brief recording

of initial ideas as to the structure and geneval content of the entire

WHOLES PARTS
PLANNING CONES TN -( ANGUAGE"
@ Sectors

e Facrors
SCENARIOS CONFIGURATIONS

‘ . SEQUENCES

FIGURE 2 THE FAR CYCLE
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set of plausible future alternatives that a prudent planner should con-
sider. Such an embracing gestalt of the entire field to be studied,
fallible though it may be expected to be at the start, provides the best
basis available for the designation (Step 2) of component elements to be
inquired into in more detail and through the use of more analytical
approaches, Such constructs then are manipulated (Step 3) to generate
an extensive roster of the schematized whole conditions that might merit
attention and to filter from that morphological array ihe high proportion
of such configurations that prove to be inconsistent internally, The
residue of apparently self-consistent configurations are strung together
to form exemplary outlines of scenarios, Finally, insights gained from
the two prior steps and the exemplary scenario outlines developed are
use¢ as bases for construction of detailed whole-~-body projections of
alternative lines of future develupment for the region under considera-

tion and over the sclected time frame (Step 4).

Such enriched scenarios form the basis for a re-do of the futures
"tree" of Step 1, which begins the next cy:le. When the process settles
and successive cycles show no significant differences at any one of the
four steps, the task is completed. When the differcnces cexposed no longer
scem likely to causc different decisions within the policy field in ques-

tion, they are insigaificant, "by definition.'

Component Steps: The Current 'Cook Book'' for FAR Futurc Projection

Step 1: Organization of Scparate Projections Into a Linked Set

This step is the one least subject to orderly description, since its
cssence lies in comprehending viscerally a large and diversified mass of
information. Inputs consist of the analysts' whole knowledge of existing
scenarios from all sources, apparently relevant historical incidents, and

whatever may be available in the way of planning cones and futurcs trees

26



O

ERIC

Aruitoxt provided by Eic:

from earlier cycles of analysis, Also needed is-a concept of alternative
external contexis; regional projections such as CUSPs must, for example,
be embedded in alternative worldwide patterns. Over and above such work;
ing resources are the analyst's talent for composition and the quality of
the organizing structure of belief and expectation th.cayh which he fil-

ters (and into which he fits) the bits of data that flood from all sides.

The methods by which such diverse materials are composed are mysteri-
ocus and may be expected to remain so for a long time, Indeed, it somewhat
prejudices the effort to understand them when they are called "methods,"
since that implies a sequenced, practiced drill. That approach is rarely
tried seriously and almost never seems to work well, There are; however,
a number of tricks that we can play to make the magician who is within
each of us ply his golden trade a bit less indolently, One big hurdle
to surmount is that of making ourselves go beyond mere scanning of input
materials to a gut-felt engagement with them. A very valuable way of

doing this is to try tq defend and teach our scenarios and their associ-

ation to others,

Also, this is one type of work in which group research can be a
reality, and unreserved discussion among well informed people is useful,
working especially well when the members of the circle have differing
viewpoints, As still another device for suirring engagement and holistic
comprel.ension, gaming seems attractive, esPecially in view of its great
succese within military staffs and other groups in achieving goals, but

there has not been time in the CUSP work to design and try such a game,

Also, the simple practice of drawing and redrawing the futures
"tree," spread in terms of different variables and detailed in accord
w{tll comparative analysis through group discussion, is a powerful aid to
conprcliension,  Figures 3 and 4 show two views of the “tree," ane using a

qualitative idea of Faustianness to achieve a geometric spread--with a
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scale running from an extireme of "Can and Will" at the right to "Can't
or won't" at the left--and the other spread in terms of social openness.
A transverse cut through the same variable space is shown in Figure 5,
where an imaginary plane is passed through both the other two figures

at 2000 A.D,, and the intercepts of the various branches are located

accordingly,

In essence, Step 1 requires providing a few insightful individuals

'
who are familiar with the method with appropriate materials and time to
work, while inducing them to pursue a wise synthesis rather than to go
into diversification, The gnal is the enhancement of comprehension of
the Kind illustrated by the drawings of future field shown in Figure 3,
4, and 5 and the production of materials and briefings to help others
toward the same comprehension,

Step 2: The Selection and Description of Constructs

The gestalt awareness gained in Step 1 is difficult to rvetain clearly
within one's own mind, difficult to explain to others, and difficult to
adjust in response to criticism unless it is given seme struclure, and
the FAR method requires the development cf a sehematic language to service
such functions, What is neceded is a manipulable set of categories such
that a2ll plausi™le conditions within each of a small number of key soci-
ctal dimensions or aspects may be designhated; with su'h a scheme, we may
take any plausible overall condition for‘thc region and within the time
frame unrder consideration and place it in relation to any other such con-
dition in terms of the chosen constructs, The main societal dimensions
to be selected kave been named "Sectors” and the alternative conditions

within eaech sector are called ""Factors,’ in the work done to date, The

following list indicates ths sectors and their factors that were used in
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FACTOR ROSTER: 'EXTERNAL" SECTORS

(1969)
. 5. Eronomics
El: Frosperous, expundirg-free enterprisc
Eo: Slow growlh, stagnant-iree enterprise

Depression--stasl uader lree eoterprise

Prospcrous, expanding=<strong goveraneat contyrocl

Tnsuccess{ul pgovernment control
Fgt A nonexpoanding, successful economy

Eg: Communalism

L.5. Intcrnal Polltics

Status quo

Ircrcased - smab power

Shift o v+ . locus to stateflocal

Single-party government

Ditect democracy, multiparty

st Cybernelie burcaucracy

tenee and Techn

['41
Rupidly <apanding technology
Stasis;, clive security

Ntasis, little advance, mach application

>‘- Active scrence; ~hidt to behasioral science
Nnr Active seiencestocheology; antapodlution focus

L ooy Demogropboe Patlornn -

“l: Ltatus quo, 300 miilion populatlon Ly the year 2000
“!" Eatoome arbanrzation
g Fopuiation daspersion, pastaral
Lys Pide Dy bt technologreal anmd conneetive
e bl Pt aan sulis Vo
Hy: gptarratie, TGrien Bevolution” o osuccess
Wy [ N “I‘ tut techracal Tarture of Gireen Resolution
Iy Like "I- but Grien Revolution nogated by wlolence
HI: Redictions in help to descloping nalions
LEY Popralation ~s1ghilization «ithoat Grien Roesolution succoss

U.n. Fonorgs Relavions

Fy: Stalus quo

rz: Oy AlD amvolvement 4n undoploveloped sorid

?I- Seleetive A0 Miulitary invodverent in widerdeseloped sorid

il- Tealatyon rogarding wadardevelnpad werld; tnvelvement swith developad nations
l-'.‘ Gencral 1~olatiori-m

¥ anilest beatity
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the first, illustrative CUSP analysis, and Exhibit 1 olfers an expanded

description of one of the 33 factors.‘

After various trials, it has been decided that it is best to seek

no more than about six sectors, selecting aspects of life that might serve
as independent variables in less hclistic kinds of amalysis and with the
sel tailored in terms of the nerceived character of the futures tiec to

be encompassed and tl » policy uses to which the finally refinerd projec-
tions are to be put. We now are convinced that the aim should not be to
spread the categorization so wide as 1o include all significant aspects

ol 1life; rather, it should be to designatu clearly a half dozen aspects
that ﬁight serve to describe the core structure of many different possi-
ble future conditions, Sheletal significance rather than comprehensive
coverag? is the main point in selecting sectors, i,e,, the sectors should
name the first half dozen or so topics that one would want to have covered
in a brief description of an overall situation, Specification of a condi-
tion within each of them and a few others would go far toward designating

the corve characteristics ol some arbitrarily conceived future condition,

There always will be candidate sectors that could be added to the
list after a total of six or seven have been reached, but to do so would
increase the complexity ol the subsequent manipulations to such an extent
that it seems wise to limit the number and thercfore the comprehensive-
ness cf coverage as has already been suggested., Experience suggests that
radically different sector lists will prove appropriate for significantly
different geographic scopes. Al least, the constructs that proverld useful
in projectiug worldwide alternatives (ihe Projected World PMattern series--

PWFs) were much different from those that are emerging out ol successive

*  Johnson Reseavcih Associates RM 69-3, op. cit,

1



Exhibit 1

SINGLE~-PARTY GOVERNMENT

Such a pattern of government in the United States almost ceriainly
would be associated with increased centralization and with increased
penetration of government into each citizen's life. The degree of democ-
racy would drop sharply, but that which remained might be relatively
direct, and there probably would be intensified emphasis on law enforce-
ment whether the ruling clique were of the left or right. Ideological

fervor would tend “o be high.

Explicit dicvatorship, with its effective abolition of elections
would be one possible condition here and would be especially probable if
the pattern were to persist long cnough to urndergo much internal evolu-
tion, The pattern might well start as a sort of Caesarism, hcwever, with
the electorate voting itself into the hands of a tyrant (in the relatively
non-invidious usage of ancient Greece) in order 1o allow the government
1o try to cope with pressing problems without being burdened at each step
by a cavrping opposition. Under such a condition, clection might be con-
tinued, with voter sclection limited to those candidatEs approved by the
government. Politicized crime might remain at modcrate levels, but a
more likely result in a country so accu:itomed as this one to actual
choices would be one in which goon squads in the service of "Caesar"
would try to scek out and quiet potential dissidents Lefore their pro-

tests night surface in embarrassing ways.
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cycles of analysis of tﬁe CUSP problem, The list that proves best for

the United States may or may not prove most useful for corresponding pro-
jecticus for the USSR, for instance, or for East Asia or South America, but
we would expect more similarity than was found between the world and na-
tional scales of attention, Projections for a local area (c.g., the

San Francisco Bay Area, or the U.S, Northeast Triangle from Washington,
D.C., to New England to the Great Lakes) are expected to call for other,

distinctive sector rosters,

Within a given sector, factors arc chosen in an eflort to gain com-
plete schematic coverage of all plausible alternative conditions., For
example, if "economic structure” is among the sectors chosen for use in
skeletal description; the factors within it should be such that we may’-
typify any remotely plausible future U,s. pattern in that dimension by the
sclection of one factor from the scector, The scope of the field to be
covered by factor selection with a sector, therefore, is set by u percep-
tion of plausibility (a perception that remains relaxed in carly FAR
cycles so that apparently remote possibilities will not be rejected, but
which tends to tighten in later cycles in order than morec plausible alter-
natives may be more discriminately handled). Wwithin that boundary, all
alternatives are 1o be covered somchow again with about half a dozen or

fewer factors if possible.

Even when projections for some other region or country scem to require
the same scctor, it can be expected that new factors within that sector
will have to be planned. For example, the factors describing plausible
alternative ecconomic structures within the United States, the USSR, or the

Matta Grosso duriug the next few decades arec not likely to be the same.

Also, it must be noted that both the sectors and the factors, and
especially the latter, arc not defined at this stage of analysis. In

contrast, they are nick-named and clarified through example, i,e., the
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characteristics of a given factor never may be deorived from the name given
it; the process is the reversze, with the nick-name emerging as a sort of
shorthand notation with which 1o designate a restricted but still almost
infinitely variagated portion of a complex social field, Exactly what is
meant by a given factor within a specified sector can never be approached
except within an embracing context of the sort provided by tlie whole-body
projections to be described in Step 4. The factor names come closer to
precision as the cyclic process of analysis progressively reduces the
frequency and "size" of anomalies; then, the context from a previous Step 4
projection will conform more closely to the usage of the Step 2 constructs,

and meanings may be sharpened correspondingly.

Step 3: Manipulation of Sectors and Factors

Possession of a set of sectors and factors tailored te the region,
time frame, and policy (ield of concern facllitates intericr comparisons
and brielfing display of results, but it also helps in the generation of
those results, In subjective inquiry, such as the projection of future
alternatives must be, routine aids to help in overcoming prejudices and
in comprehcensive exploration of alternatives are highly important, anu
the FAR cons}ructs are composcd to help in such ways., The routine de-
scribed in this section has grown from the CUSP analyses, but it appears
to serve much riore generally. Whether the objective of research is to
project sweeping alternative patterns of life within some region or to
project more detailed altcrnatives within a policy field or institution,
the scquence of analysis described below seems likely to serve welli. In
cach of the four steps within the cycle being described, it is important
that conditions within the region of projection be considered in relation
to those outside. It seems cspecially desirable-that the manipulations

of Step 3 be performed with reference to some particular set ambient

36
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circumstances. For example, each group of projections foy the United
States (CUSPs) for, say, the next 30 years shéuld be made with specific
reference to a particular projection of worldwide.developments over the
same time frame. Where a bracketing set of such projections is available
(as in the PwWPs), the manipulations of Step 3 should be performed sepa-
rately for each member of the set. Subsequent consolidation can bring
together the materials that have been generated through such sequenced
attention to alternative ambient patteras. If the field of projection
were a region or an institution within the United States, these manipula-

tions would be perfoirmed for each of a selected set of CUSPs.

The Matrix of Pairs. This is the most nearly mechanical of the

operations to be performed, and ceven herc the individual judgements

cailed for are holistic rather than strictly logical. A square matrix is
constructed using the full list of factors along both the vertical and
horizontal sides. For each of the squares in that matrix, the question
then is asked, "For the assumed pattern of external cvents, would these
two factors seem to fit concurrently within any plausible situation within

" or "Maybe' answer is entered

the field of projection?" 4 "ves,' "No,'
for that square, and attention i{s shifted to a different squarc, Only
half the matrix nceds to 52 completed since it would be the same on both

sides of the diagonal., A "Yes” is a relatively definite response and,
oddly cnough, is not especially useful, for reasous to be described,
"Maybe" is ambiguous, since it might mean, 'The members of the group have
opinions on this but are unable to agree,'" or ''No ouec had auny clear feel-

ing oﬁ this one, in either direction,” 'NO" is the most important entry,
since it asserts a group agreement that no intermally consistent pattern
was visualized in which the pair of factors in question would fit, and
such a judgement casts a wide shadow of negation., It should be wnoted,

hosever, that the basic question asked for cach pair is an open ended

4..
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one, and the "NO" answer might be translated as, "I've not yet thougiit of

a case in which these two would fit,"

Figure 6* illustrates the kind cf matrix under consideration. This
example is imperfect in two respects. First, when it was filled out the
research team had not realized the advantages of working with one ambient
context at a time. The matrix was filled out with only general attention
to the external world, the operative question being, "Can we think of a

condition whereir this pair of factors would fit;" as a result, relatively

few "N'' assessments were made. Second, when the matrix was run, a five-

t

unit scale of plausibility was used--'"No No," "No," "Maybe," "Yes,'" and
"Hell Yes}" experience since then has suggested that such refinement is
counterproductive. Ounce the Pairs matrix has been completed for any given
erbracing context, the next step is to select all of the full configura-
tions for which none of the contributory pairs were given a negative rat-
ing in the matrix. For any given configuration involving six sectors,
there are 15 different factor pairs to be considered, all of which nust
have been rated non-negative for the configuration to survive as a whole.
For example, the configuration EjI1W3D1H)F2 survives because each of its

15 pairsf were Judged to be tolerable coexistent in some PWP, but the

configuration E3IISID1H1F1 was rejected because at least one of the pairs

* Drawn from 1969 CUSP results, Johnson Research Associates RM 69-3,
op cit.
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Green Revolution O.K,
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(E4F,) had to be judged a "No.' Actually several other pairs in the
latter contfiguration also are suspect, but one negative is enough to
invalidate the whole, This is a purely mechanical step so il may ue
performed by a computer using simple program that is especially desirable

as the matrix drill is repeated successively for several embracing con-

texts,

This process is a highly efficient filter. I the matrix were com-
posed of e€ix factors for each of six sectors, each "No'' assessment would
remove nearly 1300 configu.ations from consideration. Such negative
assessments are not independent, so their shadows overlap extensively,
Even the relatively large number of 'No" ratings to be expeéted when the

" whole matrix is ran for onc particular PWP as its external setting still

leave many surviving configurations.

Holistic Consideration of Nominally Self-Consistent Configurations

The configurations that survive the mechanical filtering after the
assessments within the pairs matrix are only nominally sclf-consistent,
One of the surviving patrs within a given configuvation might have been
judged to be non-ncgative only in the near future while others might have
been felt to be plausible only toward thc end of the century, so that the
configuration ss a whole would wnot fit at any one time, It would be
possible to mov: beyond the treatment of paivs to that of trios and quar-
tets of factors within the configurations surviving the initial [iltering.
but experience so far suggests that such elaborations would lLe equivalent

to reading into this stage of analysis more significance than it deserves,

* Ea corresponds to a relatively deep economic depression within a "frece
enterprise’ pattern, and F'1 reflects a foreign policy as vigorous and
international commitments as extensive as was the case in about 1960,
The two conditions seem incompatible for auy plausible pattern of life
for this country in this century,

Q 40
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It should be recalled that this whole manipulation of the schematic
sector/factor constructs is intended not to derive alternative futuve
conditions but rather to dircct the analysts' attention toward a [ull
array of intervesting and potentially significant alternatlives, The
final judgement should Le holistic, and work indicates that inspection
of entire confipurations (and group discussion of the reasons why they
might or might not be kept aithin the roster of plausible wholes) is

appropriate at this stage,

When such assessment has been conpleted, there are likely to be
onlv about 50 to 100 <urvivors, classified (because of the way in which
they were developed) acceording to the PWPs in which they scemed most

plausible,

Formation of Dielicative, Outline scenarios, As a I'inal manipula-

tion «ithin the FAH method as it has been developed to date, the conlig-
urations that have been judged to provide schoenatic, skeletal designa-
tions of plausible socictal conditions are strung together along possible
litnes of development,  Theroe can be no scet way ol daoing this, but several
procedures help, It is usefual, to sce which contigurations scem host
credible for the ncar tuture and present, lor the closing yvears ot the
tine period of projection {Cor the CUSP work, 2000 A, D), and for inter-
mediante years, Atter dircus<ion shoss reasonable councurrence on such
class<ifications, it has proven elfective 1o start (rom each late-maturing
contiguration and to work hackacrds Uhrough one or nore ol the inter-
mediate ones 1o a =taller muber that secems to olfer de-criptions ot the
present,  Corresponding excursions ot imagination startivg Moa the
present and aorking torsard alsu iniprove comprehension of the whole ficld,
as o cfforts thercatter to tit unussd configurations into some of the

~equences already constiuctod or to construct ones into ahich they may be

Tittod,

11




Not all of the configurations need be accommcdated., A pattern that
is nominally plausible in isolation still may not seem to fit within any
plausible story line running through the present from the part and may
be rejected; besides the projections sought are to be illustrative rather
than exhaustive of plausible alternatives., However, it must be clear
from the [oregoing description that the steps of analysis are not defini-
tive, and it always has wvroven to be the case that the task of drawing
outline scenarios uncovers configurations that had been judged earlier
to be implausible but which clearly qualify for consideration once a
sequential pattern has been developed within which to place thkem, Since
therr car'ie. rejection had no more basis than an estimate of lack of
tit, they may be replaced on the list of candidate conditions whén later

consideration in a more ftullv elaborated context exposes plares where

they might [it,

Other Manipulations., The heuristic objectives of Siep 3 might be

served through several other manipulations, and some are suggested later
in this report in connection with possible extensions of the basic methed,
but there are reasons for not inviting too much elaboration in steps.
Orderly, logical treatment of component parts of wholes is relatively
casy, offers tie kind of readily visible product that adds nass to reports,
and fits seductively the tastes and skills of many rescarchers; it is too
casy 1o divert an inordinate f{raction of the total availabte effort to
such activities at ti,e expense of essential syntheses. Such diversion is
especially undesirable «ithin the FAR cycle because the manipulation ol
parts is not intended to produce any results that are valuable in theii
oan right and are, rather, eontered into to broaden the holistic work 1o

come anrd tc make it casier to teach others the results of such work,

ERIC
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Step 1 Projection of Individual, Whole-Body Scenarios

Steps 4 and 1 mwerge aud overlap to a considerable extent at all
stages after the initiation of the first cycle, i.e., one attends to and
refines his appreciation ol the whole set of alternatives before him
while pursuing cach individual step, There is a significant difference
between the two, however., It is highly desirable that oavh projection
be putrsued at least part of the time with no lateral attention to others,
so that its author may becoue cugaged in that particular sequeunce of
complex change=, The flow of societal changes within one scenario should
assume a kind of autonomy, somewhat as the characters of a good novel
take the narrative out of the hauds of its author. Atter such relatively
isolated creation, however, eoxperience has shown that there is much to be
rained by comparing shat might be called adjucént scenarios, It often
develops that cvents or axsociations postulated for once story line really
secw to 1'it Letter in another, amwd since the ultimate objective is to
have a plausible set of aliernatives it often scems wisc to adjust the
singly ¢reated scenarios 1n o such coses, There is an interinr cycle at
sork bLotacen Steps 1 oawd 1 oin ahich initial versions of individual

conarios are adijusted aiter consideration of the set as a broader whole,
« so on until both tiie scparate stories and the set counposed ot them

Neel consonant,

There are muhy ways to cngage in the creative writing ol a scemario;
211 that can be (one hore is to list a few suggestions, One starts
within the scquence ot activities described Lere, with an existing sense
ol the wanle ficld ol alternatives from Step 1 and with outlines [rom
Step 3. The latter prove to be nuch richer than might Le supposed [rom
the paucity ol svmbols available within the scctor/lactor -~ct, The past
should be revicsed 1o offer o plausible lince of tran<ition into the

Aaltarnative ver-ion ol the present that seens jiost consonant with the
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outlrne {o be pursued, Events and stakeholder interpretations of evenls
may be assumed that would account for the near future trends being postu-
late:! and; especially, lo help explain the changes in factors that ave
repre<ented Ly transition from one configuration to another along the
time "ine. In current work, it has been found useful to start with a
relat.vely detailed description of the present and near future, to work
thro:sh a relatively skimpy sequence of plausible events to a 'bench
mark™ period a third or half-way through the period to be covered eveuntu-
ally, and then to describe conditions projected for that bench mark
period in detail. Considering each sector and the assumed factor within
it in a gtandard scquence will facilitate later comparison, After that,
following a simila* pattern, one may work out to the next bench mark
period and so on urtil the peviod for projection has been covered, It

is wise to order aid space (and add to or subiract from) the lists of
illustrative cvents suggested for periods between bench marks, using

comparison with adjacent scenarios as one type of guide to insight,

-election of illustrative events is governed by taste and imagina-
tion, but onc valuable source is provided by existiné forccasts of vari-
ous kinds, Such torecasts, however, often have been concluded without
1clfer "nce to the rich Kind of ambience provided by scenarios such as
thos.+ Leing constructed here, so it is well to undertake an indepcudent
reviev of their plausibility in the particular setting offercd by the
scensrio. In particular, it seems likely that the spread to be fouwd in
vario.s Delphi estimates of the times when specifiecd inventions might
occu: is partly to he explained in ter ¢ differences in the contexts
assuaeed by respondenls, It iy ﬁol illogical to assume that such events
should be written iito a scenario rather carly (i.e., toward the early
side of tke timo interval in which respondents guessed that the eveant in

question might occur) 1n technologically successful scenarios and later
l }
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or never in those where the impulses toward and the resources for such

invention are projected to be more scant,

The process within Step 4 is highly subjective and mostly qualita-
tive, Considering the nature of the problem {and the impossibility of
unequivocal prediction and the inherent requirement for the use of
gestall appreciation as the ouly tool finzlly broad en>ugh to meet the
problem), this is not viewed as a fault, but it does appear that further
analvtic treatment would be possible. The character of such possible
treatment and questions relative to its cost and value will be considcred
toward the end of the report, wheu possible extensions and adaptations of

the existing FAR method are considered.

Lessons Learned

Several of the detailed steps of analysis described were not ap; lied
in that manner to date. The method as described is the one that we think
should be used; it is not always the onc that has been followed. This
section considers some of the nore notable disparities between past pro-
cedures and present rcéummeudalions and the lessons learned by having
pursued certain parts of the work in what are now thought to have becen

nenoptimal ways,

The Importance ol EmLedding Each Projection Within a Specific
Broaderr Context

The pyramid of succe-sively cmbracing contexts must be topped off
somewhere, The human environment now effectively ends a few hundred
miles above the earth’s surface, and nonhuman contexts were not taken
into account in the development of the Projectcd World Patterns. Various
teligious and mystical schools would argue against such a decision, sug-

pesting that thare is, external to our world, that which treasures us or



O

ERIC

Aruitoxt provided by Eic:
o

revels in our pain or controls us in ways indifferent to human goals or
fears, This work has been conducted in the belief that externals need

not be considered in our projections, and that the pattern of human life
on earth may be taken as the most inclusive context with wﬁich to be
dealt. The starting point was the development of alternative futures

for the whole wcrld. In existing sets of holistic projections, the evist-

ing PWPs form the only candidate set, although they are becoming dated.

Successive projections for smaller portions of the whole should,
however, be made with understanding of the broader context, The first
round of CUSPs were projected with only a general, overall attention to
the PWPs, but it has been realized more recently that within so loose a
structure of research constraint we staycd wishfully inattentive to world
alternatives within which international strife might seriously curtail
the futurc options left to Americans, And yet, unfortunately, such
alternatives remain too plausible to be rejected prudently, Theretfore,
it was concluded.that a more reliable course for projections at auny given
geographic scope would b: to consider previously developed, inclusive
alternatives one at a time and thus within cach such broader pattern seek

for plausible alternatives in the [ield sclected [or projection,

For projections covering the United States, a fresh and comprehen-
sive Jook at plausible alternatives should be made within cach PWP, one
after another, until the list of piausible world alternatives has been
exhausted, Correspondingly, for any projection of a region interior to
this country (e.g., California, the Novtheast Triangle, or Texas), refer-
ence should be made explicitly lo each CUSP deemed plausiblie and relevant
enough 1o engage the scrious atteation of a prudent planner. This pro-
cedure of working down [rom single, whole, alternative, embracing con-
texts is the one that was described for the FAR method in the previous

%0C1ion; we were led 1o it by the cost of having {ailed to do it.

16



O

ERIC

Aruitoxt provided by Eic:

Having been so led, it was seen to offer unexpected opportunities,
First, and probably nost important, this cascading approach, as 1illus-
trated in Figure 7, promiscs steady enrichment and review of existing
projections, The CUSP projections will, when identified with particular
PWPs, force closef attention than has been the rule to such worldwide
projections and will add depth and quality to each of them as more
detailed U,S, alternatives arc developed. If opportunities present :hen-
selves to make parallel contingent projections for places such as the
USSR, Japan, or Western Europe, each such venture will profit by the
increased depth of the PWPs and will add to that depth, Correspondingly,
$0 will the individual CUSPs be strengthened as intranational projections
are natde within each of them, This promises a kind of accretive quality
for research conducted using the FAR method that has been absent within

the social sciences,

Second, at the same time that the above advantage was noted, it was
realized that the identical steps of analysis described earlier for use
in the projection of alternative overall patterns of life within a given
geographic field could Le usecd as well to project more detailed altérna—
tive patterns f{or institutions and policy fields within that area. For
exuaple, the lamily of institutions of publiely [unded teaching in the
United States can be described in terms ol scctorvs and [actors tailoreil
for that purpose and selected according to the rulces in Step 2 of the FAR
method, That task is unow being pursued within the current CUsP analyses
within the Educational Policy Research Center, While the list o! sectors
1o be used has not yet been fixed, a sample set is shown bLelow illus-

trating the kind of entrics 1o be included.

17
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SUGGESTED SECTORS TO BE USED IN THE PROJECTION OF
ALTERNATIVE EDUCATIONAL FUTURES WITHIN EACH CUSP

Access By grade level, socioeconomic class
Management/Funding Including voucher plan alternatives

Purposes/Aims Profiles of intcent among policymakers at
all cchelons

Mode Factors of which items like the following
would be descriptors: teacher/student
velation, location, salient techniques,
media involvement ‘

Vehicle Profiles of extent to which publicly
[unded teaching/learning is pccomplished
within school, home, Ly TV tule, etc,

Subject Matter Profiles of curricular content,

Once available, such constructs may be manipulated as in Step 3
{o perform morphological expansion of possible alternative configurations
and to filter and order such =chematic designations of conditions to
provide indications of plausible alternative lines of cvolution of such
institutions withiﬁ cach CUSP, successively, Again, accretion of com-
prehension is promised by the way in which elaboration of institutional
alternatives within cach regional projection will elaborate ond reinforce

such embracing coutexts,

The Preferred Character of Sectors and Factors

Two neonoptimal approaches to sector/facior seleetion were made
during the CUSP analyses of 1969-70; cach produced valuable and directly
usable results, but expericence sugpgests that a concept appropriating some

of the characteristics ot ecach of those approaches would be superior to
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cither of them. Also, there were some fruitful guesses made early in

the analysis.

The study of sector/factor selection was minimallduring the earlier
work on the PWPs, since the chief issues concerned the alignment and
power of the many countries and notable regions on earth; the curious
(ictions of international law that make all nations equal forced atten-
tion to the "whereness' of all the places being considered, The map of
the world became the dominant construct, both for the conduct of the
research and for later dissemination of resulls, When attention was
given to the velatively homogencous field offered by the United States,
however, map locations no longer cculd serve as a primary basis for
analysis and the initial formulation of the present FAR mcthod was under-
taken to mecet the nceds of the CUSP work, Only later was il realized

that the method was so generally applieable as nowv seems to be the case.

The initial CUSP approaches were reported in detail in late 1969.*
An ceffort was made then to select stiructurally significant dimensions of
existence in the United States as sectors, with only informal attention
to morc heavily valuative aspects of our culiure. This selection was
made [or several reasons, chicf among them being that an opposite assign-
rent ol attention had focussed rescarch within the EPRC on v~luative
aspecls of life during the period before the JRA/SRI team was formed,
The scctors chosen were: ccononmics, internal politices, scicence amd tech-
nology, demography, worldwide hunger, and U.S. forcign relations,  Fac-
tors, were choseh within cach scctor to typify plausible collequially
identifiable alternative, 1970-2000 conditions within cach, and the speci-
fication of onc such factlor within each scctor provided a configuration

of the kind needed for skeletal desigaation of a single set of conditions

*  Johnson Rescarch Associates R G69-73, np cit,
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entailing all six sectors. A possible condition could be indicated by
a single "word" of the form, E I, SD.HF., where the lcwer-case sub-
scripts represent factor designations.

We decided to limit the number of sectors and factors within each
sector to about six categories in each case because of implicit under-
standing gained from years of analysis. The value of the choice guickly
was made evident as the work began. It later was noted that tests had
shown that the number of disparate bits that a human can retain casily
in mind is about six and scems to be one of the least variant parameters
measured by psychologists, In any case, use of the sector/factor array
shown in the 1969 Factors RHoster quickly resulted in the study team’s

developwment and application of a remarkably powerful in-house language.

Initial discussions of the plausibility of coexistence ol specific
factor pairs (the matrix of pairs) led the members of the team to an
improved comprehension of the scope and applicability of cach factor,
while it proved also to be an ceffective way of focussing attention on a
particular topic at any given time--many of the extrancous arguments that
plague all social science discourse washed away in this analysis, appur-
ontly because all partices to the discussion agreed rather preciscely on
their topic., Comments such as, 'That's an E4[4 kind of pattern” became
common in just a few days, as the analysts began to compress their conmu-
nications with ecacih otker. Then, when it came time to "gestatt” the
configurations (i.e,, 1o sce how they "felt” as wholes) that had survived
the mechanical (iltering of the matrix of pairs, the analysts were scen
quickly to drift into modes of comparison and association that would have
been impossible if the entire taxonomy had not been held entirely in mind,
We now feel that such faniiliarity could not have been gainced so quickly
if the limit of a half dozen had not been accepted [or cach kind of cate-

gorv. A later stage in language’ composition that was observed cane

D)
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when the group began to make statements like, "Dammit, a #212 pattiern
can't come as soon as that after a #101," where the numbers stood for
whole configurations. Indeed, the author nhad the curious experience of
withdrawing from the discussion group for a few hours (to draft an
account of results just achieved in the selection and numbering of con-
figurations to be retained) and returning to find the group engaged in
flashing comparisons of the sort illustrated by the last quotation and
doing it in a language incomprehensible to him. It took only fifteen

minutes to catch up, however,

If the limitation to six items proved a fruitfu) decision, however,
the rejection of the more valuative aspects of the U,S. culture now
appears to have been a fault. Unfortunately, the method chosen to repair
it now seems to have required more time than should be assigned to Steps
2 and 3 in the FAR approach, although it did prove richly instructive to
those who pursued ii. The character of this attempt can be discussed in
relation to Figure 8. The six original sectors are shown as the outer
rim of the circular (ield mapped there, while the six sectors mapped
within that rim were used as the bLases for a repetition of FAR analysis
already completed and l2aring toward a "values tree” to be compared or
merged with the "constraints/opportunities tree” that already had been
sketehed starting from the orginal six sectors. For convenience, the
terms "inner circle” and "outer cirele” will be used to refer to these
two threads of analysis, which were pursued at the same time by tuwo
different groups (with some overlap of personnel) buat which were not
~yvuchronizerd in temns of 1he FAR vyclo.* The following list inidicates

the sector/factor roster for the inner cirele analysis.,

* This exposes another “lesson learned” that may be covered in this
Lricl notc, 1 the FAR approach is 1o Le used at all, it scems wise
to arliere to its cyele as closcely as possible and to avoid overlapping,
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FACTOR ROSTER:

FACTOR ROSTER:
(1970)

Cultural Pluralisn

Py: Uniformity
Po: Nouplural diversity
Pa: Uniiied pluralism

Pyt Nonhostile pluralism

PS: Hostile pluralism

Internal Violence

Vl: Sporadic crime

v, Porvasive apolitical violence

Y3: Visible, low-intensity

insurgency

V,: Covertly supported, louw-

intensity insurgency
Voi Higher intensity insurgeney

V.t Private aries

Mofiles ol Personal Concerns

("ATims)

J]: Anxicety, individual solution
A, Ansiety, collective

Ay USA 1965

At Achteovement orientation,
indiviedual

AH: Achicyvenent orientation,
collectivity

\j: Apollonian ¢aln

AL DPeeson-centered unfolding
¢

C:

"INTERNAL' SECTORS
(1970)

"INTERNAL" SECTORS

Personal Morality

M,: Punishment oriented

Mz: Opportunistic pragmatism
M.:  Approval oricnted

M4: Fixed social order orientation -

Mg Contractual social order
orientation

M.t Transperscnal oricutation
Cultural Transmission and Change

(E = Encultuvation,
A = Acculturation)

Uninhibited change (E-,.\+)
Co: .Modorntod change (E0,A4)
C,: Neutral (EO0,A0)

Cq: Assimilated change (E+,A+)
CS: Conventional (E+.AD)

C.: Tradition-controlled {L+,.\-)
Organizations amnd Institutions

(P = Pervasivencss, € = Control
external vs tnternal, 8 = Strength

0,: Strong mandatory (Plclhl)
Oy Weak mundatory institutional
lentation O
ot ot (IlC] 2)

03: Strong hopeostatic
institutional orientation
v A
(r,c,s))

i Weak bomeostatic institution

arientation {relaxed norms)
(PICESB)

0.: Nonsilent minovitics (pQCESl)

OG: Laisscz taire (PEC?HE)
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Neither the immer circle nor the outer circle anulyses were conducted
in isolation, Each considered the field of concern of the other only in
a casual way, however, much as the initial work had dealt with worldwide
contexts, During the outer circle work, we did try to keep in mind the
cultural flavor, but such aspects of the whole proved to be too easily
forgotten in the midst of the analysis. Correspondingly, duviug work on
the inner sectors, we tried, unsuccessfully, to attend at all times to
issues of feasibility and opportunity. The issue is much the same as
that which underlay the lesson learned concerning the treatment of ex-
ternal contexts, In any process of inspection of alternatives as rich
as this one, it scems clear that aspects of the problem left to casual
processes of review are vulnerable to the unconscious selectivity with
wvhich every‘person approcaches the universe of alternatives about him,

We are too capable of sclt-deception to be trusted to deal in a balanced

and continuous way with an amorphous field of alternatives,

Nothing can defend us against such iransgressions, but a "drill”
that makes us consider a series of items in a regular, methodical way
can force us olten to attend to that which we otherwise might confortably
have disregarded. On the basis of work to date, the scctor roster should
include salient aspects of life from both the inner and outer circles of
Figure 8 so that such diverse [ields must at least be treated within the
analysis as being equally and concurrvently interactive. It was the ex-
perience described above that led to the conclusion that the FAR sectors

should be limited to about six entries and should include the more salient

sumitltancous work at several different steps, Such overlap weakens

the between-cycles comparisons at each step rat are {mportant in
gauging the rate of couvergence (or degree of completion) of the study,
and theve scem 1o be too few compensatory advantages ol dissynchronous
treatment to offsct the conlusion that it can cause.

Ly



aspects of life, drawing both (rom the inner und outer fields, The
sectors arc to cover a restricted, but balanced, set oi key dimensiuns
of description, but they cannot cover the culture fully, and any attempt

to achiceve such comprehensive coverage will vitiate the FAR method,

The foregoing has been reclated to sector selection only, but the
same body of experience led as well to a much improved comprehension of
what factors must be like to make the method work effectively. 1If, as
is required in the FAR concept, the roéter of all possible configurations
from the sector/factor list is to include all those cases that night merit
detailed attention, the factor set within each sector must offer filing

space to any plausible condition within that dimension of description.

This invites the usc of topological representations of the type
made by Kurt Lewin, whercin the field within a sector is mapped into a
small number of subdivisions., The factors are subdivisions, and if they
have been laid out skillfully and insightfully, any plausibie variant
within the field of description of the sector in question can be desig-
nated by locating a point on the wmup of factors, Changing conditions
within that scctor may be described in terms of the motion of a point
within and on its factor map. Furthermore, while there is no general
assurance that it should be possible, it does prove in practice thot
one can make plausible usc of the structurce of such a map and especially
of the adjacency relations exposed. That is, it usually is possible to
map the [actors in a way such that alternative conditions A and B may
be drawn with a common boundary if a transition direcctly from one to the
other scems plausible; i, however, it would scem more likely that tran-
sition from A to B would have to occur with the condition represented
by factor C being occupied en route, then C would be drawn to iwnterpose
between A and B. IC cither route (i.c,, directly from A to B or moving
from A to C to B) scems plausible, that too may be shown on the facior

map,
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Lewinian mapping has beeﬁ used so far in this work only in sporadic
ways and only to aid the analysts in comprehending the character of the
factors being used, It scems possible, however, that such representation
might prove useful in later analyses of sequential plausibility within
scenarios, a use to be discussed when untried extensions of FAR are

considered,

The Balaﬁcing of Attention to Wholes and Parts

This last lesson to be discussed is the most important, The holistic
projection of scenarios and their composition within an improved overall
view of the future, in FAR Steps 4 and 1, merits as much staff time and
expert support as the more routine operations under Steps 2 and 3. This
was not realized during the planning of much of the 1969;70 work on the
CUSPs by JRA and SRI, a fact that only became cvident during scenario
writing, A disproportionate share of the work was, accordingly, assigned
to the sclection and manipulation of sectors and factors, The bald state-

ment of the issue almost suffices, but two nuances deserve attention,

first, the suggestion that equal attention be given to wholes and
parts is just a first approximation to an answer that varies from one
field of projection to another and that probably varies as one moves
through successive FAR cycles within a given tield, For cxample, it now
seems probable that attention to sectors and fnclgrs should be relatively
skimpy during an initial, rapid "pass” at any new set of projections--a
first FAR cycle in which one's initial comprechension of the fiecld would
be converted rapidly into a sector/factor list and in which the list
would be used with a minimun of interior scarching to develop aids for
con-truction of an initial set ol scenavios, Scenario writing might
requirve more work during the first, exploratory cycle. The suggestion

of "equal time,"” therefore, is almost an evidence of lack of experience,

0
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What can justifiably be said at this point, however, is that wholes are
at least as important as parts within FAR; it is easy to minimize the
importance of time spent in gaining and working with a holis;ic compre-
hension (as described for Steps 4 and 1 in FAR), and to do so will in
most instances seriously detract from the worth and credibility of the

results,

Second, as attention is increased on holistic (as contrasted with
analytic) stages of inquiry, one also should consider the need for artis-
tic (as contrasted with scientific or analytic)Askills within the research
team, Artistic skills, and especially those of the short story writer and
novelist, evidently would be useful in the terminal presentation of re-
sults, but il the present concept for FAR future projection methods is
correct, such skills should be used during the course of Step 4 and prob-
ably at other portions of the cyclic process. It might prove efféctive
to call on experienced and proven wrifers of fiction for work on Step 4,
but it seems probable that at least one person with such talents should
be included within the central research team that remains intactv through-
out the number of necessary cycles of analysis and whose members concein
themselves as a group with each successive step of analysis within those

several cycles,
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POSSIBLE ENXTENSTONS AND NEW APPLICATIONS OF FAR

The curreni FAR method could be effcetively used for the projection
of a wide varicty futurc contexis for decision or planning ranging f{rom
worldwide scope down {o any locality that may be treated as a whole,
wWithin each such contextual fiecld, the existing method also may be used
to project alternative patterns of cvolution for institutions existing
within that field, ranging from the sweeping policy field of cducation
within the United States through such narrower concerns as those of Bay
Arca Rapid Transit and its impacts or to business-plamning within the
sociogeographical field in question, This offers a vast area of poten-
tial application, even without significant extension of the basic method,
This potential is illusirated by Figure 7, discussed carlier, The lists
of arcas and institutions within areas for which projections might he
made arc much larger than those offered for jllustration, and few have

heen processed,

Scveral possible improvements have been visuulized, however, that
would significantly extend and enrich the method, improving the guality
of its results within its present field of applicability and extending
that field's bounds., It does appear that few of these potentials arc
likely to be realized through improvisions achieved while applying the
existing method to new projcetion fields, Such inexpensive gains werce
hoped fore carlicr in the present effort, but it now appears that explor-
atory projects, for which specific results cannot be guaranteed, will
have to be mounted on at least the first two of tioe three innovations
discussed in this sccetion, For the third of the extensions suggested--

teaching~-theore sould have to be some speeific project established, but
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the achievenment of desirable results is considered to be sure rather
than problematical; the exploration would be concerned with how to he
most effecctive rather than with the finding of some effeciive mode of

application,

Tightening the "Relaxation” in FAR

To suggest that the FAR mecthod might serve as a general mcans of
studying socia) equilibria seems extraordinarily bold, but the prospect

does scem bright, 1f il is to be realized, it now scems that the best

- route would be to sharpen the performance within FAR to bring it into

closer correspondence with the much more exacting relaxation method as
practiced in mathematical enginecering. Discission on this topic, there-

fore, starts with a summary description of such relaxation methods.

Most real problems, whether in enginecering or in public policy are
(oo complex to he solved in any closed, rigorous scense of the word.
Science and rcaron have usually had to offer their help to practical de-
cision in an intermediate region lying between rigorous determination
of some optimal course and reliance on intuition. The most frequently
chosen made has heen that of simplifying the real problem to a point so
that it could be solved and of offering ithat answer as one more input
to the fundamentally artistic, inner synthesis that must be used. In
techiniecal fieclds of Kknowledge, the combined advance of scicnce and of
the powers of mathematical analysis have been such that the practical
problem often need be simplified nnly a little before they can be solved,
and the resultant solutions often work well with only modes "smpothing"
in the light of experience. Evon in subjects in which the fundamental
relatinrs are as well understoed as In siress analysis and heat flow,
however, this approach (1.0,, solving pscudo-problems and using the
answers as detinitive solutions to real ones) is not good enough, and

in the social sciences it has failed abjectly.

60



O

ERIC

Aruitoxt provided by Eic:

Secveral intermediate forws of half solution have proved useful in
the trecatment of practical engincering problems that continue to defy
closed solutiion, One of thesc associates a number of similar approaches

under the rame ''relaxation methods."

Briefly, these methods pursuve a proccss of successive approximations

in dealing with field-type problems in which thz fundamental relations

atl any arbitrarily selected interior/clement arc understood, but tac

houndary counditions are such that a c¢loscd solution is heyond reach,
The particular format of approximation is one in which anomalous rela-

tions within onc clement after another are ''relaxed"” successively.

Foi example, #f a stresscd solid were the field under examination,
an initial set of compsehensive assumptinns would be made to the distri-
butions of stress and strain throughout the ficld; conditions with each
of an inclusive set of volume clements wonuld be inspeeted sequontially
to ascertain whether the assumed pattern of stresses and strains within
cach were such as to match the requirements of the physical laws govern-
ing the interactions., Where the assuned deformation (S1rnin§ was found
to be different from that calculated frem the correspondingly assumed
siresses existing at that element, the deformation would be adjusted to
bring it inte accordance with the stress to eradicate the anomaly. Each
adjustment, howvever, would create new, incremental distarbances in ad-
dacent clements, which would have to be superimposcd on the initially
assumed distributions of stress and strain in the elements, Cycling a
process through all valume eleoments a number of times will show {unless
the choice of conditions or of the scquence with whlceh elements are
treated were unfortunxte’ a convergent approach te the trae solution,
with the anomalies to Yhe relieved growing smaller and tinolly dropping
below whatever threslold of imperfection may have boeen set as o criterion

" AL
ol pgood cenough,
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Essentially similar methods work well in the treatment of problems
as desperate as those of heat flow ard climatology. There are many
opportunities for cleverness within the description of the process given,
In particular, it should be rcalized that approximations still are necded--
that the behavior even of a simply formed volume clement such as a small
cube is odd enough under a six dimensional* stress fiecld so that ihe
process must he stylized to some extent., Corresponding problems emerge
in other physical problems that have yielded to relaxation methods of
analysis, but in each casc the issue falls within the class of problems
for which it has been found a rigorous solution of the simplified prob-
lem for the differential element works well cncugh in practice to provide

a sound basis for decision.

A simplifying condition usually cxists in most of the physical
fields in which reclaxation methods have been applied, namely the con-
stancy of the eclemental relationships among the variables, jadependent
of cither location in the ficld or of the overall field configuratien,
The stress/strain relations to be considered do not rhange fren one co-
ordinate to another in most stress analysis nor are they alfte ~d if the
shape of the stressed solid is chunged., This would not ha.. .. i~ the
case, however, siunce the relations can change (e.g., 11 1he i ic
limit is exceeded lacally). Correspondlngly; in fluid fiow problems,
the decision whether to use cquations representative of laminar or tur-
bulent flow snmetimes must be a tentative one until after the solution

has been finished, and many of the estimates of flow patterns arouad

airfoils have to be conducted using relaxation methods specifically bo-
cause such uncertainties prevent the sort of closed solutions that other-

wise would be possible.

* N .
Three dimensions of tension/compression and three of torque,
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In social and psychological ficlds, variability of elemental in-
tetior relationships among variables is the rule rather than the excep-
tion, This variiwbility demands that any analysis of these fields must
involve an alternaiion between the whole and its parts, with sensible
treatment of cither being impossible without serious consideration of
the other. Gesialt psychologlists make this point (fur personality
rields) the corc of their approach, and anthropologists do much the
same [ for cultural ficlds), While there are some kinds of intrapersonal
and interpersonal relationships that may ot show this particular kind
nf involuted complexity, tley scem to be special cascs. It is wise to
assume fer social fields that the ol aracteristic rules governing local-
ized relationships among their variables are affected significantly by
the overall pottevning of the whole, to be modified if thot wiole changes
or, in the case of analysis, to be nodified if cxamiuation of component
relations suggests that the whole were different frem that initially

assvmed as an embracing context for such cxaminmtions of its parts,

An analogy, first proposed by Kurt Lewin, fits,  He supggested that
the Lark of one who would study a =ovinl field {= vl like that of o
mi: who undertakes to design a road system for an unsurveyed continent- -
with lJew roads to =tuart with ond constrained to wake all of his own sur-
veys Iram the roads he finds or bas built. Such a designer, if he is
sensible, first probes his contiaent with cheap trafls, making his ini-
tial choices =ither at raadom or on Lie basis of gross Ynowledge or
ruols,  From such pre}inminary probes {the counterpart of fnitial "cuts”
a a social ficld problem), he gets a much improved knowledge of he
probable structure of thr and and the cconomy that justifices more ambi-
ticus plans aad expleatiens--which lead In turn to inproved bases for

planning, sone rejeetions of false starts and warthless lnvestments,

amd o receveling of the whole process., This cexample, however, saomecwhat
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underemphasizes the interior variability of the rules of interrelation-
ship, although Lewin himself spent his career in inscisting on that var-

iability.

Where many local interrclationships in physical fields may be dealt
with qguantitatively, most of those in social fields can only be handled
gualitatively, now eor in the foresceable future, One response is to deny
the useiulness of any kind of rational inquiry into such problems,
Anotiter may be to proceced and calculaie anyhow, partly out of habit and
partly as a sales gimmick, even though credence can cnly be placed on
the results of such calculation: if they pass the tests of commonsense
that could have heen substituted for the numbers game in the first place,
A third response (in contrast to these two exaggerated e:tremes) is the
oydered treatment of once component »f a Social field alter another, in-
formed Ly an initieil copcept of the whole and conducted to gain an im-
proved one, with the subjcct area of consideration well enough constrained
and defined at uny one point so that common sense may be focussed on the

issue with only o minimum of extrancous disagreements.,

The final point is crucial; if the application of relaxatien methods
to social rield problems did not tend to reduce the frequency of disagree-
ment concerning the essentially qualitative judgments 1o he made, there
would be little advantoage iu the approach as an unalytic tanl.* Foriu-
nately, there are some significant kinds of prolhlems in which experience
has shown that such alternation betw-cn the particular and the whole
donrs reduce sharply such disagreement, lending credence to the idea that
the results may be reiatively valid., At leasti, they have better claim
to validity than ones arrived at by assuming i1hat the pattern of the

whole has little to do with component relations--"1'l1 solve one piece

Although there =till would appear 1o be good reason to use such
methods in teaching and learning,
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at a time, and complexity be damned,' or the converse sort of foclish=-
ness that disregards the parts ("This is the way i1 is, so stop bether-

ing me with factual trivia.”)

The present FAR method differs from most engineering relaxation
methoeds in several ways, Most importantly, the detection and relicef of
anomalies is perforped in a regulzr way in FAR only as differences emerge
hetween results for the same step of analysis at successive cycles through
the several steps. For example, a major oppertunity for such detection
and correction is offered whn Step 2 is undertaken for the sccond time:
at that point, 'wo answurs to th2 same general fuest.on have been pro-
duced, and comparison between them offers a measure of the extent to
which the movement around the cyzle has improved one's comprehension of
trhe field and an opporrtunity to perfe - interivor adjustmenis calculated
to help bring tae gestalt futures and the constructs usced in develnping
them into confluence. A much closer coirrespondence with engineering
methods would be offered jf a cycl2 treatment could be designed to permit
iterative attention to conditions proiectcd to exist at a specified time
along a specified whole-body future, with refined adjustments being made
< that the factors composing an apparent'y sclf-consistent contiguration

might fit together even hettier.

Such adaptation of one factor to fit the siwuation, followed by
readjustment of others to compensatce for the initial corinction, would
make FAR an almost exact extension into qualitative modes of aunalvsis
of existing engincering relaxation methods, It is done currently in FAR
on largely intuitive grounds and without any orderly account being taken
of sccondary disturbances due to corrections, It was thought a ycar ago
that it would prove velwntively simple to order the proccsses involved,
but it has not proved to he easy, 1f it were to be achieved, however,

" a positive advantage would be gained, since we all would have available
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1o us a much better process for analizing social equilibria., <Currently,
the key probably lies in careful l.ewinian mapping of the factor fields

within sectors and probably of the interior grain of the factors.

Perturbation Projection

One of the nost frustrating aspects of the present situation is
that the FAR method lelps us materially to lay out and internally review
a set of alternative patterns to serve as contexts for decision, but it
offers no methodical approach to the key executive question, "Wwhat would
be the probable consequences of this specified policy intervention within
the context that you Jjust described to me?" The arguments that point
toward the need for alternative projections rather than for predictions
seem to indicate that the question cannot be answered except within some
heavily schematized model, at be;t a gross caricature of the actual situa-
tion and al worsl hearing no functional resemblance to it. We belicve
that the prediction of the most probable future consequence ot .« policy
intervention is no rore possible than the prediction of the most probable
future context itself. tHowewver, the planners’ dilemma was ecluded through
the provision of bracketing seis of alternative futures, by being carc-
fully not s(rict with ourselves, and a similar ploy seems likely to suc-

ceed here as well.

That is, while one cannot say just what night be the causc-and-effect
chain of even's flowing from a glven action or sei of thenm, aven when an
embracing context has hcen projected and is assumed for wosking purposes
to he sound, it should be possible to adjust the FAR method to permit tho
projection of a spray of new projections, as variants on a primary one
within which a policy disturbancc is assumcd. The guestion would not be
the apparently unanswerabis one suggested above but rather, "Given this

whole-body projection--this "1imh'" on the futures "tree”--und this

66



O

ERIC

Aruitoxt provided by Eic:

hypothetical policy intervention, what might be a few of the more plaus-
ible lines of cvolution that a planner should keep in mind as illustra-

tive of the possible consequences of the intervention in questjon?”

Such an inquiry could be called perturbation projectiou, [t would
enhance the utility of present approaches in several ways, offcring a
sort of pscudo-casualty 1to scrve in problem arcas where some scnsc of
consequence indeed is needed and in which ordinary cause-and-effect
argument fails., Fails? Yes, To say that condition A will be changed
into situation B because A is changed in specified ways, it is necessary
to define both A and II in ways that make them logically fit and each of
{he simple looking syvmbols must represent the kind of cverall complex
of living patterns that are by the subject of the holistic projections
under discussion in this entire report; such'fields are broader ihan
any form of logical, prosaic assertion, and there now secems no prospect

of fitting them within that mode of discourse,

One should not be teo hasty in offering to fit such problems into
FAR, however. Such an extension or adaption of current nethods of
whole-hody projection does secem likely to work, but to do sn in any but
the most course ways may prove impossible, Tt probably would call for
deep inquiry into the fine grain of the facters disturbed by the policy
intervention in the first place and those disturbed subsequently as
homeos.atic responses reverberate within the whole, In its tinal form,
this praoblex may mevge with the analysis of social equilibria that was
discuesed as the first possible exteniion of FAR, Nevertiheless, this
problem is enough like the one to which YAR already has proved to offer
an cffective approach so that there are grounds for hoping that it might
be met to fome extent without fundamental improvement of the existing

wethod.,
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Teaching and T.earning

The two potential extensions of the basic method that have been
suggestad woulid, 1f achieved, add materially to the roster of tools
available for research support to policy formulaticn and even to the
fundamentals of social science methodology, but searching for them
might require considerable investment of effort with no guarantee of
success. In contrast, those who have worked with FAR are almost unani-
mous in their conviction that its potentials in pedagogy are high and
readily available. Research at EPRC already has flagged the teaching
of comprchension of the complex wholes as being a fundamentally impor-
tant issue, in this era when so few questions or answers are simple,

FAR projection of alternatlive future conditions seem to reguire no basic
intellectual cquipment not possessed by most college students and many

of those in high school; the experience of working through a projection
of, say, the next decades' alternatives for the region in which a given
school is located should teach participants in much the same way as CUSP
projection has taught those of us involved in the activity. The teaching

power ol FAR is more convincing than its analytic utility,

The nere transmission of FAR results is an exercise in ecducation.
The results of the CUSP work and of other similar efforts to come will
be made truly effective only when potential policy makers have learned
them, The mere distribution of reports will not suffice, and briefings
are only slightly more effective. The transfer of fundamentally artis-ic
comprehensions from the rescarcher to those who might make use of his
products is rarely done well and almost never reliably, but such rich

"teaching” of results is nceded,

Finully, the ultimate court of appeal is not the President but, in
a democracy, the citizen. Education of juveniles may be {and is) an

inmportant hedge agalnst the less attractive futures that have becn
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Aruitoxt provided by Eic:

projected, but if any of the more favorable appearing futures are to
mature, it seems probuble that adult education should attend urgently
and at once to teaching present citizens a sense of }hc future. Conpre-
hension of future alternatives should help all citizens to deal con-
currently with uncertainty and responsibility, neither abandoning the
latter nor deaying the former. The use of FAR to help teach adults at
large what it uncovers in the way of future alternatives scems almost
sure to work, if appropriatce simplifications are made, and it should
help especially in making uncertainty scem Dboth real and tolerable.

If truly efficient mecans of "injecting’ gestalt research results into
executives can be invented, those same means might enliance public compre-

hension, swifitly coough 10 avert disaster,
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